Lividomycin specifically inhibited bacterial protein synthesis and had codon misreading activity. Lividomycin, moreover, stimulated the binding of aminoacyl-transfer ribonucleic acid to ribosomes, but did not show any significant effects on the formation of aminoacyl-transfer ribonucleic acid and the puromycin reaction.
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Lividomycin (LV), a new pentasaccharide antibiotic containing 3-deoxy-D-glucosamine, deoxystreptamine, D-ribose, neosamine B and D-mannose (9) showed antibacterial activity toward several species of gram-positive and -negative bacteria (4) and misreading activity in vitro (6) . This paper deals with the activities of LV on several steps in bacterial protein synthesis and with the mode of codon misreading in an Escherichia coli cell-free system directed by polynucleotides.
E. coli ML1410 was used throughout the experiments. The preparation of ribosomes and supernatant fluid from E. coli and the reaction mixture for polypeptide synthesis were those described by Nirenberg and Matthaei (8) . The radioactivity of the samples was counted by a Tri-Carb scintillation counter (Packard) with toluene-based scintillator.
In growing cells of E. coli, the incorporation of "C-phenylalanine into an acid-insoluble product was strongly inhibited by 2.6 x 10-I M LV, whereas the incorporation of 3H-thymidine and 3H-uracil was only weakly inhibited at the same concentration of the antibiotic, indicating it to be a specific inhibitor of bacterial protein synthesis. LV, as shown in Fig. 1 , prevented poly U-directed polyphenylalanine synthesis in an E. coli cell-free system. The inhibition rate increased with an increase in the concentration of the drug, and approximately 90% inhibition was seen at a concentration of 2 x 10-4 M LV. In a rat liver microsome system, however, the inhibition was not seen as much as in the E. coli system (30% inhibition at 2 x 10-4 M LV), suggesting a difference in the sensitivity between mammalian and bacterial cells for LV. LV inhibited polyphenylalanine synthesis in the 38C E. coli poly U system and significantly stimulated the incorporation of leucine, proline, or serine into an acid-insoluble fraction under the same conditions, which resulted from codon misreading ( Table 1 and Fig. 2) . A remarkable stimulation in leucine incorporation was seen with 2 x 10-6 M LV. Proline incorporation was slightly stimulated with 2 x 10-i M LV. The strongest stimulation was observed on the incorporation of serine by addition of 2 x 10-5 M LV, resulting in a 10-fold increase. The minimum concentration of LV for codon misreading was estimated to be about 6 x 10-8 M (Fig. 2) . The incorporation of proline with poly C and that of lysine with poly A were also stimulated by LV. However, no significant influence on the incorporation of serine or leucine with poly C was shown by the antibiotic ( Table 2 ). The stimulation of the incorporation of amino acids was changed by the kind of amino acids and polynucleotides used and by the concentrations of LV added. An optimum concentration of LV for codon misreading activity for polypeptide synthesis in the polynucleotide-directed E. coli cell-free system was found to be 2 x 10-5 M to 2 x 10-6 M LV. According to the reports of Davies et al. (1, 2) , the incorporation of serine with poly U was greatly stimulated by kanamycin, neomycin, and gentamicin, and misreading of polynucleotides could be detected at a concentration of 6.5 x 10-8 M of neomycin B and C. The codon misreading activity of LV, therefore, seems to be quite similar to that of neomycin. LV did not show any significant effects on the formation of phenylalanyl-, arginyl-or prolyltransfer ribonucleic acid (tRNA). On the other hand, the binding of "4C-lysyl-tRNA to ribo- Next, the effect of LV on the puromycin reaction was investigated by using diacetyl-14C-lysyl-tRNA, which was prepared by the method of Haenni and Chapeville (3). The diacetyl-"4C-lysyl-tRNA was released to the extent of 34% by addition of 8.5 x 10-4 M puromycin to the diacetyl-4C-lysyl-tRNA-poly A-ribosome complex formed in the reaction mixture. In the reaction mixture containing 4 x 10-5 M LV, the amount of diacetyl-4C-lysyl-tRNA released from the complex by addition of puromycin was 31%, similar to that without LV. This result indicates that LV does not inhibit the puromycin reaction. From the results presented in this paper, the action of LV on several steps in bacterial protein synthesis is quite similar to that of the related aminoglycosides.
Streptomycin is known to affect the initiation step in protein synthesis (5, 7, 11). Okuyama et al. (10) reported that the formation of the initiation complex with 30S subunits was inhibited by kasugamycin but not streptomycin, kanamycin, and gentamicin, although the binding of formylmethionyl-tRNA to 70S ribosomes was inhibited by both kasugamycin and streptomycin. The effect of LV on the acid after incubation for 5, 15, and 30 min at 37 C, and the radioactivity in the hot trichloroacetic acidinsoluble fraction was counted. 0, Control without LV; 0,2 x 10-5MLV;A,2x 10-4MLV. 
